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ABSTRACT 

Riparian zones are the most critical wildlife 
habitats in managed rangelands. More wildlife 
species depend entirely on or spend dispropor- 
tionately more time in this habitat than any 
other. The zone is also disproportionately im- 
portant for grazing, recreation, timber produc- 
tion, fisheries production, road location and 
water quality and quantity. The importance to 
wildlife is examined and guidance given for 
management. 

KEYWORDS: Riparian habitat, wildlife habi- 
tat. 
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This publication is part of the series 
Wildlife Habitats in Managed Rangelands 
The Great Basin of Southeastern Oregon. The 
purpose of the series is to provide a range 
manager with the necessary information on 
wildlife and its relationship to habitat condi- 
tions in managed rangelands in order that the 
manager may make fully informed decisions. 

The information in this series is specific to 
the Great Basin of Southeastern Oregon and is 
generally applicable to the shrub-steppe areas 
of the Western United States. The principles 
and processes described, however, are gener- 
ally applicable to all managed rangelands. The 
purpose of the series is to provide specific in- 
formation for a particular area but in doing so 
to develop a process for considering the 
welfare of wildlife when range management 
decisions are made. 

The series is composed of 14 separate 
publications designed to form a comprehensive 
whole. Although each part will be an inde- 



pendent treatment of a specific subject, when 
combined in sequence, the individual parts will 
be as chapters in a book. 

Individual parts will be printed as they 
become available. In this way the information 
will be more quickly available to potential 
users. This means, however, that the sequence 
of printing will not be in the same order as the 
final organization of the separates into a com- 
prehensive whole. 

A list of the publications in the series, their 
current availability, and their final organiza- 
tion is shown on the inside back cover of this 
publication. 

Wildlife Habitats in Managed Rangelands 
The Great Basin of Southeastern Oregon 

is a cooperative effort of the USDA Forest 
Service, Pacific Northwest Forest and Range 
Experiment Station, and United States 
Department of the Interior, Bureau of Land 
Management. 



Introduction 

Riparian zones can be identified by the 
presence of vegetation that requires free or un- 
bound water or conditions that are more moist 
than normal (fig. 1) (Franklin and Dyrness 
1973, Minore and Smith 1971). Riparian zones 
can vary considerably in size and vegetative 
complex because of the many combinations 
that can be created between water sources 
(fig. 2) and physical characteristics of a site. 
Such characteristics include gradient, aspect, 
topography, soil, type of stream bottom, water 
quality, elevation, and plant community 
(Odum 1971). All riparian zones within man- 



aged rangelands of the western United 
States, however, have the following in com- 
mon: (1) they create well-defined habitat 
zones within the much drier surrounding 
areas; (2) they make up a minor proportion 
of the overall area; (3) they are generally 
more productive in terms of biomass plant 
and animal than the remainder of the area; 
and (4) they are a critical source of diversity 
within rangelands (fig. 3). Carothers (1977), 
Carothers and Johnson (1975), and Curtis and 
Ripley (1975) have prepared summary papers 
on the subject of riparian habitats as 
associated with both range and forest areas. 
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Figure 1. Riparian zones are identified by the presence of vegetation that requires large 
amounts of free or unbound water. 
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Figure 2. The type of water source influences riparian vegetation (Odum 1971, p. 295). 



IMPORTANCE OF RIPARIAN ZONES 

Wildlife use riparian zones dispropor- 
tionately more than any other type of habitat 
(Beidleman 1948 and 1954, Bottorff 1974, 
Dumas 1950, Gains 1977, Hinschberger 1978, 
Hubbard 1977, Kelley et al. 1975, Kirby 1975, 
and Wooding 1973). For example, of the 363 
terrestrial species known to occur in the 



Great Basin of Southeastern Oregon, 288 are 
either directly dependent on riparian zones or 
utilize them more than other habitats (fig. 4). 
Many aquatic and semi-aquatic species are 
found nowhere else. Among such species are 
waterfowl and mammals, such as otter (Lutra 
canadensis), beaver (Castor canadensis), and 
muskrats (Ondatra zibethicus). Vertebrates 
that either reproduce or feed in water are 
totally dependent on riparian and adjacent 










Figure 3. Riparian zones are a critical source of diversity on western managed 
rangelands. Note the beaver (Castor canadensis) lodge in the upper right of 
the picture. (Robert R. Kindschy photograph). 



aquatic zones. Of course, the water in these 
zones is the habitat for aquatic life forms 
from invertebrates to fish, reptiles, am- 
phibians, birds, and mammals. In short, 
riparian zones are the most critical wildlife 
habitats in managed rangelands. 

Riparian zones in managed rangelands are 
also disproportionately important for other 
uses (fig. 5). Stream margins frequently con- 
tain highly productive forage sites. Cattle use 
the vegetation in riparian areas more heavily 
than that in other areas (Ames 1977, Kennedy 
1977) because they concentrate in riparian 
areas to drink. The relative gentle topography, 
particularly in areas of otherwise rugged 
topography, makes riparian zones attractive 
for road locations. Streams, rivers, and their 
banks are also handy sources of rock and 
gravel for building roads. Mining has and does 
have direct and indirect impacts on riparian 
zones (Hill 1974) (fig. 6). Recreationists concen- 

Figure 4. Wildlife uses riparian zones 

disproportionately more than any other 

habitat type. (Robert R. Kindschy 
photograph). 
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Figure 5. Riparian zones are disproportionately important to many uses which 
makes them the most critical zones for multiple-use planning. 



trate their use in such areas (Nash 1977). In 
addition, scenic values are often high. The 
water in such zones, particularly on dry 
western ranges, is critical to man's use, and 
rangelands are second only to cultivated lands 
as a source of water quality problems (Sat- 
terlund 1975). As a result, riparian zones are 
the most critical zones for multiple-use plan- 
ning (Countess et al. 1977, Fox 1977, Lewis 
and Marsh 1977, Likens and Bormann 
1974, Tuinstra 1967). 

There are many reasons why riparian zones 
are so important to wildlife. Not all of these 
can be attributed to every riparian zone. Each 



combination of water source, site attributes, 
and management objectives must be con- 
sidered separately by range managers. Some 
of these reasons are discussed below: 

1. The presence of water lends importance 
to the zone. Wildlife habitat is composed of 
food, cover, and water. All riparian zones offer 
water, one of the critical habitat components, 
and some offer all three. 

2. The greater availability of water to 
plants, frequently in combination with deeper 
soils, increases plant biomass production and 
provides a suitable site for plants that are 
limited elsewhere by inadequate water 



* * ^ 

^ ** 






^^fSSF^Pir 

-*v. vfc^J '.',._- -i u iw.. A % (<; . 




Figure 6. Mining activity has been frequently located in or adjacent to riparian 
zones causing severe disturbance. (Robert R. Kindschy photograph). 



(Minore 1970, Minore and Smith 1971). In com- 
bination, these factors frequently lead to 
increased diversity of plant species and struc- 
tural diversity in the community. Much of the 
diversity in species composition is accounted 
for by the presence of plants particularly 
adapted to wet or moist conditions, particu- 
larly those provided by surface as opposed to 
ground water (Campbell and Green 1968, Hor- 
ton 1972, Maximov 1931). In the management 
sense, this means that riparian zones generally 
have a high rate of recovery or successional ad- 
vancement of the vegetation when afforded 
proper conditions by protection or appropriate 
management. 

3. The dramatic contrasts of the plant 
complex of the riparian zone with the general 
surrounding upland range vegetation adds to 
the structural diversity of the area (Jain 1976). 
For example, open wet meadows or groves of 
deciduous trees around seeps provide edges 
with stark contrast when they, in turn, are 
surrounded by relatively drier grasslands 
or shrublands. Moreover, those riparian zones 
dominated by deciduous vegetation provide 
one type of habitat during the summer when in 
full-leaf and another type of habitat during the 



winter following leaf-fall (Anderson and 
Ohmart 1977). 

4. The shape of many riparian zones, par- 
ticularly the linear nature of streams, max- 
imizes the development of edge which is so pro- 
ductive of wildife (Bottorff 1974, Patton 1975). 
In those cases where streams flow through 
canyons, the canyon walls combine with the 
riparian zone to provide a unique habitat com- 
plex (fig. 7). 

5. Riparian zones in rangelands frequently 
produce more edges within a small area than 
would be expected elsewhere (fig. 8). In addi- 
tion, there are many vegetative strata exposed 
in stair-step fashion (fig. 8). This stair stepping 
of vegetation of contrasting form (deciduous 
vs. coniferous; shrubs vs. trees) provides 
diverse nesting and feeding opportunities for 
wildlife especially birds and bats. The asso- 
ciation of particular birds with distinct layers 
of vegetation has been repeatedly demon- 
strated (Dambach 1944, Lack 1933, Mac- 
Arthur et al. 1962, Preston and Norris 1947, 
Thomas et al. 1977). In addition, birds have 
been shown to select between coniferous and 
deciduous vegetative volumes in distinct 
strata (DeGraaf 1976 and Thomas 1973). 
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Figure 7. Where streams run through steep canyons, the cliff faces and the 
riparian zones combine to form a unique habitat unit. (Bureau of Land 
Management photograph). 
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Figure 8. Riparian zones frequently have a high number of edges and strata in a 
comparatively small area. This produces habitat for a greater number of species, 
reflecting the diversity of plant species and community structure. 




Figures. Riparian 
zones along rivers and 
streams are frequently 
used as migration routes 
by wildlife. A migration 
corridor used by mule 
deer (Odocoileus 
Item/onus) between 
summer range at high 
elevation and winter 
range at low elevation 
is illustrated. 



6. The microclimate of riparian zones is 
different from that of the surrounding 
rangelands due to increased humidity, a higher 
rate of transpiration, more shade, and in- 
creased air movement. Some wildlife species 
are attracted to this microclimate. Mule deer 
(Odocoileus hemionus) spend a dispropor- 
tionate amount of time in such areas due to the 
presence of cover that helps to maintain 
homeostasis or a condition where energy ex- 
penditure is minimized (see Thomas et al. 
1979b for a review of this concept). The at- 
traction of deer, elk, and other wild and 
domestic ungulates to these areas is caused 
by the abundance of thermal cover and the 
microclimate produced by that vegetation. 

7. Riparian zones along intermittent and 
permanent streams and rivers provide migra- 
tion routes for wildlife, such as birds, bats, 
deer, and elk (Stevens et al. 1977, Wauer 1977). 
In the case of deer and elk, such areas are fre- 
quently used as travel corridors between high 
elevation summer ranges and low elevation 
winter ranges (fig. 9). 

8. Riparian zones, particularly along rivers 
and streams, may serve as forested connectors 



between habitats. Wildlife may use such 
riparian zones for cover while traveling across 
otherwise open areas. Some species, especially 
small mammals and birds may use such routes 
in dispersal from their original habitats caused 
by population pressure or food, water, or other 
shortage. The riparian zones provide cover and 
often provide food and water during such 
movements (fig. 10). 

SENSITIVITY TO DISTURBANCE 

Riparian zones occupy relatively small 
areas and should be considered vulnerable to 
severe alteration. Because of the distinct 
vegetative community and the structure of 
riparian zones, they must a[lso be considered 
fragile. The more mature the vegetative com- 
plex of the riparian zone, the more apt it is to 
assume distinct edges and strata that intensify 
edge-effect and increase diversity. This mature 
condition is sensitive to management activities 
that occur within the riparian zone itself or on 
the surrounding rangeland (fig. 11). 

The sensitivity of the vegetatively mature 
riparian zone as wildlife habitat can also be 
attributed to its distinct microclimate. Such 
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Figure 10. Riparian zones along rivers and streams serve as connectors between 
habitat types; they provide cover, food, and water as the animals move from one 
location to another. 



Figure 11. Riparian zones must be considered as "delicate" due to the combina- 
tion of restricted area, distinct microclimate, vegetative structure and composi- 
tion, and water quantity and quality. 
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sensitivity includes both the terrestrial por- 
tions of the riparian zone and the charac- 
teristics of water quality (including tem- 
perature) of the associated aquatic zone 
(Boussu 1954, Gunderson 1968, Tuinstra 
1967). Changes in the canopy cover can alter 
these characteristics markedly (Brown et al. 
1971, Brown and Krygier 1967, Collings and 
Myrick 1966, Cordone and Kelley 1961, 
Meehan 1970). For example, an increase of a 
few degrees in water temperature may elimi- 
nate a stream as a trout fishery. 



MANAGEMENT CONSIDERATIONS 

Riparian zones are so different from one 
another that generalized animal-to-habitat 
relationships are difficult to develop for these 
areas. To do a good management job with such 
areas, one must derive a specific set of relation- 
ships for each particular case. Rangeland 
managers should consult both fishery and 
wildlife biologists when management activi- 
ties are planned within the riparian zone. The 
following considerations can be helpful: 



1. Road construction in riparian zones will 
lessen the effectiveness of the zone as habitat 
for many wildlife species (fig. 12). This results 
from both the alteration in the vegetative com- 
plex and in the increased disturbance from 
traffic along the road. Increased sedimentation 
from road construction may be detrimental to 
water quality and hence to aquatic life. Many 
streams in managed rangelands are already 
paralleled by roads. Each time a new stream- 
side road is considered, managers need to 
determine how much riparian habitat will be 
seriously impaired by such roads. This can be 
done by comparing the percent of streams with 
roads alongside of them with the percent of 
streams without roads. Road construction 
probably has a more critical and long-lasting 
impact on riparian zones than any other 
management activity. 

2. The narrower the riparian zone the more 
easily it is altered by management action. 

3. Construction of campgrounds in ri- 
parian zones enhances the opportunity for 



human-wildlife contacts but simultaneously 
decreases effectiveness of the riparian zone 
as wildlife habitat due to the disturbance 
by humans, trampling, soil erosion, compac- 
tion, and loss of vegetation (Aitchison 1977, 
Aitchison et al. 1977, Settergren 1977). 

4. Improper grazing practices in riparian 
zones can reduce water quality, eliminate 
streamside shrubs, cause soil compaction, 
accelerate erosion, and breakdown stream- 
banks (Ames 1977, Buckhouse and Gifford 
1976, Coltharp and Darling 1973, Diesch 1970, 
Marcuson 1977, Winegar 1975). Proper gra- 
zing management should include particular 
attention to insuring the welfare of riparian 
zones. 

If livestock grazing is to take place in a 
riparian zone, the environmental impact on the 
zone should be carefully evaluated. The 
heavier the grazing and the more prolonged 
the grazing period the more severe will be the 
impacts (fig. 13). The environmental impacts of 
grazing in such zones may be magnified be- 



ROADS IN RIPARIAN ZONES 

1. Destroy habitat 

2. Alter microclimate 

3. Introduce disturbance 

4. Impact water quality 




Figure 12. Road construction in riparian zones reduces their usefulness as 
wildlife habitat. Roads in riparian zones: (1) alter vegetative structure, (2) alter 
microclimate, (3) reduce the size of riparian zones, (4) disturb the wildlife, (5) im- 
pact water quality in the aquatic zone, and (6) destroy the wildlife habitat. 
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Figure 13. When livestock are grazed in riparian zones, 

environmental impact is even more important than usual. 



consideration of 



cause of the sensitivity of the microclimate and 
water temperature to increases in solar radia- 
tion reaching the ground or water surface. 
Some erosion disturbances are multiplied by 
proximity to the riparian zone. The key to 
prevention of surface erosion is the prevention 
or lessening of overland flow which is related 
to infiltration of precipitation. Infiltration may 
be enhanced by the maintenance of plant cover, 
both alive and dead. Under excessive grazing, 
livestock not only remove protective ground 
cover but also compact the soil, both of which 
accelerate erosion (Dambach 1944, Satterlund 
1975). 



Springs and seeps are often associated with 
relatively small, wet meadows. These 
meadows are critical to the existence of 
animals such as the montane vole (Micro tus 
montanus) which, in turn, is food for many 
other vertebrates. Satterlund (1975, p. 24) 
observed: 

Meadows along stream channels 
are likely to be among the most 
productive parts of the range [in terms 
of livestock forage] because of the 
greater amount of water available for 
plant growth. Further, this same 



moistness makes them more sus- 
ceptible to compaction. And finally, 
most animals [livestock] prefer to 
stay near available water, so this 
area receives the greatest impact of 
animal use. Therefore, these areas 
are key considerations in the pre- 
vention of erosion. 

Development of seeps and springs for 
livestock (collecting the water into tanks and 
troughs) usually lessens the habitat value for 
wildlife (Heady and Bartolome 1977, USDA 
Soil Conservation Service 1967). When 
developing seeps and springs, one can increase 
values to wildlife by fencing the meadow sur- 
rounding a spring or seep to exclude livestock 
and piping the necessary water outside of the 
exclosure into troughs or other storage facili- 
ties (fig. 14). Small, wet meadows can also be 
created by piping overflow water from live- 
stock troughs into fenced areas thereby 
creating and maintaining such meadows. A 
combination of the above techniques will pro- 
vide the greatest area of "wet" habitat and, 
therefore, the greatest production of these 
rare and highly productive wildlife habitats. 

5. Location of water impoundments are 
important if maximum benefits to wildlife are 
to be realized. Some areas which potentially 
receive the heaviest animal use are mature and 



decadent stands of western juniper (Juniperus 
occidentalis) and curlleaf mountain-mahogany 
(Cercocarpus ledifolius), cliffs, and edges be- 
tween plant communities or structural condi- 
tions within plant communities (Maser et al. 
1979, Maser and Gashwiler 1978, Thomas et 
al. 1978, Thomas et al. 1979c). Where water is 
a limiting factor, wildlife habitat may be 
created or enhanced by proper placement and 
design of water impoundments. 

6. Although man-caused debris should be 
removed, a water source should not be "over- 
cleaned/' Leave moderate amounts of stable 
debris intact since it serves as critical, small 
habitats usually for reproduction of small 
animals. 

7. Recreational use per unit area of the 
riparian zone is many times that of other 
vegetative types (Heberlein 1977, Lewis and 
Marsh 1977, USDA Forest Service 1977). The 
impact of such use on wildlife varies with the 
season and type, intensity, and duration of use 
(Kuska 1977, Pfister 1977). Construction of 
trails, picnic tables, and docks encourages 
recreational use and increases the potential for 
conflicts with wildlife welfare. 

8. Range management activities that take 
place outside the riparian zone may have im- 
pact on the riparian zone itself by changing the 
quantity and quality of water entering and in- 




Figure 14. Wildlife habitat can be maintained and/or enhanced by fencing a meadow sur- 
rounding a spring or seep to exclude livestock. The necessary water can then be piped 
outside of the exclosure into troughs, and by piping overflow water from livestock troughs 
into fenced areas, small, wet meadows can be created and maintained. 
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fluencing the riparian zones (Buckhouse 1975, 
Environmental Protection Agency 1976). Of 
the many factors that influence the amount of 
surface erosion and subsequent water quality, 
some can be controlled through management 
action, and the most important action is the 
maintenance of appropriate vegetative cover 
and soil conditions (Satterlund 1975). These in- 
fluences may involve changes in suspended 
solids, nutrients, electrical conductance, and 
minerals as well as water temperature and 
water volume (Hibbert et ai 1974, 1975, 
Sharpe 1975). Leopold (1941, p. 17) put it 
this way: "Soil and water are not two 
organic systems, but one. Both are organs 
of a single landscape; a derangement in 
either affects the health of both.../' 

9. Any grazing management scheme that 
is instituted with the idea of preserving, 
enhancing, or reestablishing woody vegeta- 
tion along streamsides or other riparian zones 
must consider the physiology of these plants 
and their response to grazing. Standard 
grazing systems, such as continuous rest 
rotation or deferred rotation (Heady 1975), 
in various forms, have generally been de- 
veloped considering only the production 
and maintenance of forage plants primarily 
grasses and forbs. It is likely that the applica- 
tion of such systems to maintain woody 
streamside vegetation and streambank integ- 
rity will not be satisfactory until the 
physiology of shrubs and trees is given con- 
sideration equal to forage plants. 

Information on how grazing systems may 
be used to accomplish such goals as main- 



tenance of woody streambank vegetation and 
the prevention of bank crumbling and soil com- 
paction is only now being derived by expe- 
rience and research. It is likely that special 
systems may have to be instituted, such as six 
or more pastures in the rotation grazing 
systems (compared to the presently standard 
two to five pastures) or complete protection for 
some period coupled with restricted grazing 
after satisfactory conditions are achieved. 

"Business as usual" has resulted in 
deterioration of many riparian wildlife and fish 
habitats. New approaches to grazing manage- 
ment in riparian zones may be required to 
restore or maintain the fish and wildlife 
habitat values of this most critical zone. 



A "RED FLAG" FOR RIPARIAN ZONES 

The riparian zone is the most important 
wildlife habitat type in the managed range- 
lands. It is also the area of maximum potential 
conflict between users of timber, grazing, 
recreation, water, and wildlife resources. 
Riparian zones are usually quite sensitive to 
management activities and should be cau- 
tiously managed (Beschta 1978). As each 
riparian zone is somewhat different, the land 
manager should consult a wildlife biologist and 
a fishery biologist during the planning process 
if fish and wildlife welfare are objectives of 
management. The purpose of this chapter has 
been to raise a "red flag" where riparian zones 
are concerned. Habitat alterations will affect 
wildlife far more than indicated by the propor- 
tion of the total area disturbed. 
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